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Theme	  issue	  ‘Celebra/ng	  350	  years	  of	  
Philosophical	  Transac/ons:	  life	  sciences	  
papers’	  compiled	  and	  edited	  by	  Linda	  Partridge	  
19	  April	  2015;	  volume	  370,	  issue	  1666	  
	   2	  



•  Research	  Councils	  of	  the	  UK	  
•  European	  Union	  
•  Australian	  Research	  Council	  	  
•  U.S.	  Federal	  research	  policy	  
•  Taiwan,	  China,	  India…	  
•  Individual	  countries,	  funding	  
agencies	  
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Open	  access	  policies	  
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Data 



	  
Precondi9on:	  	  
	  

Researchers	  share	  data	  
6	  



Lack	  of	  incen9ves	  to	  share	  data	  

•  Rewards	  for	  publica9on	  
•  Effort	  to	  document	  data	  	  

•  Compe99on,	  priority	  

•  Control,	  ownership	  

7	  

h*p://www.buildingsrus.co.uk/.../	  target1.htm	  



8	  h*p://www.datameer.com/product/hadoop.html	  

Big	  Data	  
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10	  



http://www.census.gov/population/cen2000/map02.gif

What	  are	  data?	  

ncl.ucar.edu
http://onlineqda.hud.ac.uk/Intro_QDA/Examples_of_Qualitative_Data.php

Marie Curie’s notebook aip.org

hudsonalpha.org

11	  

Pisa	  Griffin	  
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Data	  are	  
representa9ons	  of	  
observa9ons,	  objects,	  
or	  other	  en99es	  used	  
as	  evidence	  of	  
phenomena	  for	  the	  
purposes	  of	  research	  
or	  scholarship.	  	  

C.L.	  Borgman	  (2015).	  Big	  Data,	  Li*le	  Data,	  No	  
Data:	  Scholarship	  in	  the	  Networked	  World.	  	  
MIT	  Press	  

h*p://www.genome.gov/dmd/img.cfm?node=Photos/Graphics&id=85327	  



Center	  for	  Embedded	  Networked	  Sensing	  

13	  

•  NSF	  Science	  &	  Tech	  Ctr,	  2002-‐2012	  
•  5	  universi9es,	  plus	  partners	  
•  300	  members	  
•  Computer	  science	  and	  engineering	  
•  Science	  applica9on	  areas	  

Slide by Jason Fisher, UC-Merced,  
Center for Embedded Networked Sensing (CENS) 



Science	  <–>	  Data	  
Engineering	  researcher:	  	  
“Temperature	  is	  temperature.”	  	  

Biologist:	  “There	  are	  hundreds	  
of	  ways	  to	  measure	  
temperature.	  ‘The	  temperature	  is	  
98’	  is	  low-‐value	  compared	  to,	  ‘the	  
temperature	  of	  the	  surface,	  
measured	  by	  the	  infrared	  thermopile,	  
model	  number	  XYZ,	  is	  98.’	  That	  
means	  it	  is	  measuring	  a	  proxy	  for	  a	  
temperature,	  rather	  than	  being	  in	  
contact	  with	  a	  probe,	  and	  it	  is	  
measuring	  from	  a	  distance.	  The	  
accuracy	  is	  plus	  or	  minus	  .05	  of	  a	  
degree.	  I	  [also]	  want	  to	  know	  that	  it	  
was	  taken	  outside	  versus	  inside	  a	  
controlled	  environment,	  how	  long	  it	  
had	  been	  in	  place,	  and	  the	  last	  Qme	  
it	  was	  calibrated,	  which	  might	  tell	  me	  
whether	  it	  has	  driRed.."	  	  CENS	  Robo9cs	  team	  

14	  



Center	  for	  Dark	  Energy	  Biosphere	  Inves9ga9ons	  

Repository	  for	  seafloor	  cores.	  Photo:	  Peter	  Darch	  

Interna9onal	  Ocean	  Discovery	  Program	  
Iodp.tamu.org	  

•  NSF	  Science	  &	  Tech	  Ctr,	  2010-‐2020	  
•  20	  universi9es,	  plus	  partners	  (35	  ins9tu9ons)	  
•  90	  scien9sts	  
•  Biological	  sciences	  
•  Physical	  sciences	   15	  



16	  Arte	  islamica,	  ippogrifo,	  XI	  sec	  03,	  own	  work	  

h*p://vcg.is9.cnr.it/griffin/	  



Publica9ons	  

17	  h*p://www.cse.psu.edu/hpcl/images/publica9ons.jpg	  



Publica9ons	  

18	  h*p://humannaturelab.net/wp-‐content/uploads/2015/01/Fig1-‐no-‐text-‐village-‐2-‐only-‐selec9on.png	  



Mapping	  Scholarship	  

Börner,	  K.	  (2010).	  Atlas	  of	  Science:	  Visualizing	  What	  We	  Know.	  Cambridge,	  Mass:	  The	  MIT	  Press.	  
	  

19	  



20	  
Pepe,	  A.,	  Mayernik,	  M.	  S.,	  Borgman,	  C.	  L.	  &	  Van	  de	  Sompel,	  H.	  (2010).	  From	  Ar9facts	  to	  Aggrega9ons:	  Modeling	  Scien9fic	  Life	  Cycles	  on	  the	  
Seman9c	  Web.	  Journal	  of	  the	  American	  Society	  for	  Informa9on	  Science	  and	  Technology,	  61(3):	  567–582.	  



21	  

REM	  slide	  



Publica9ons	  <–>	  Data:	  Role	  

Publica9ons	  are	  
arguments	  made	  
by	  authors,	  and	  
data	  are	  the	  
evidence	  used	  to	  
support	  the	  
arguments.	  	  

C.L.	  Borgman	  (2015).	  Big	  Data,	  Li*le	  Data,	  No	  Data:	  Scholarship	  in	  the	  Networked	  World.	  MIT	  Press	  22	  



Publica9ons	  <–>	  Data:	  Cita9ons	  

“If	  publica9ons	  are	  the	  stars	  
and	  planets	  of	  the	  scien9fic	  
universe,	  data	  are	  the	  ‘dark	  
ma*er’	  –	  influen9al	  but	  
largely	  unobserved	  in	  our	  
mapping	  process”*	  	  

*Micah	  Altman,	  CODATA-‐ICSTI	  Task	  Group	  on	  Data	  Cita9on	  Standards	  and	  Prac9ces,	  2013,	  p.	  54	  	  
	  

23	  



Publica9ons	  <–>	  Data:	  Mapping	  

•  Ar9cle	  1	  
•  Ar9cle	  2	  
•  Ar9cle	  3	  
•  Ar9cle	  4	  

•  Ar9cle	  n	  

•  Dataset	  9me	  1	  
•  Dataset	  9me	  2	  
•  Observa9on	  9me	  1	  
•  Visualiza9on	  9me	  3	  
•  Community	  collec9on	  1	  
•  Repository	  1	  

24	  



Data	  cita9on	  and	  analy9cs	  

•  Credit	  
•  A*ribu9on	  
• Discovery	  

25	  



Bibliometrics,	  Scientometrics,	  
Informetrics,	  Webometrics…	  

Ohm,	  P.	  (2010).	  Broken	  Promises	  of	  Privacy:	  
Responding	  to	  the	  Surprising	  Failure	  of	  
Anonymiza9on.	  UCLA	  Law	  Review,	  57,	  1701.	  	  

Borgman,	  C.	  L.	  (2015).	  Big	  Data,	  Li*le	  Data,	  No	  Data:	  Scholarship	  
in	  the	  Networked	  World.	  Cambridge	  MA:	  MIT	  Press.	  
	  

26	  



Bibliometrics	  by	  Source	  

Searches	  for	  author:	  Chris/ne	  Borgman,	  Chris/ne	  L.	  Borgman,	  CL	  Borgman	  
(excluding	  other	  C	  Borgman	  authors)	  on	  July	  28,	  2014	  and	  November	  26,	  2016	  for	  
Google	  Scholar,	  Web	  of	  Science,	  Scopus	  
UCLA	  cancelled	  Scopus	  subscrip>on	  by	  2016	  
	  

Source	   Publica9ons	  
2014	  	  	  	  	  	  	  	  	  2016	  

Cita9ons	  received	  
2014	  	  	  	  	  	  	  	  2016	  

H-‐index	  
2014	  	  	  	  	  	  	  	  2016	  

Google	  Scholar	  
(Google)	  

380	   443	   7766	   10714	   39	   45	  

Web	  of	  Science	  
(Thomson-‐Reuters)	  

145	   149*	   1629	   2124*	   20	   24	  

Scopus	  –	  July	  2014	  
(Elsevier)	  

77	   1314	   14	  (aRer	  
1995)	  

27	  *643	  variants	  of	  cited	  publica9ons	  were	  cited	  3104	  9mes	  	  
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Altmetrics	  

Altmetrics	  data	  as	  of	  December	  5,	  2016:	  49	  cites	  per	  	  Scopus,	  100	  cites	  per	  Google	  Scholar;	  50	  cites	  per	  CrossRef	  
29	  
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Publica9ons	  <–>	  Data:	  A*ribu9on	  

•  Publica9ons	  
–  Independent	  units	  
– Authorship	  is	  nego9ated	  

•  Data	  
–  Compound	  objects	  
– Ownership	  is	  rarely	  clear	  
– A*ribu9on	  

•  Long	  term	  responsibility:	  Inves9gators	  
•  Exper9se	  for	  interpreta9on:	  Data	  collectors	  and	  analysts	  

•  Sowware	  
h*p://www.genome.gov/dmd/img.cfm?node=Photos/
Graphics&id=85327	  

32	  



Data	  Cita9on	  and	  A*ribu9on	  

33	  

Uhlir,	  P.	  F.	  (Ed.).	  (2012).	  For	  A*ribuQon	  -‐-‐	  Developing	  
Data	  A*ribuQon	  and	  CitaQon	  PracQces	  and	  Standards:	  
Summary	  of	  an	  InternaQonal	  Workshop.	  Washington,	  
D.C.:	  The	  Na9onal	  Academies	  Press.	  Retrieved	  from	  
h*p://www.nap.edu/catalog.php?record_id=13564	  

	  

Data	  Science	  Journal,	  Volume	  12,	  
13	  September	  2013	  

2012	  

CODATA-‐ICSTI	  Task	  Group	  on	  Data	  
Cita9on	  and	  A*ribu9on.	  Co-‐Chairs:	  Jan	  
Brase,	  Sarah	  Callaghan,	  Chris9ne	  
Borgman	  
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A*ribu9on	  of	  data	  
•  Legal	  responsibility	  

–  Licensed	  data	  
–  Specific	  a*ribu9on	  required	  

•  Scholarly	  credit:	  contributorship	  
–  “Author”	  of	  data	  
–  Contributor	  of	  data	  to	  this	  publica9on	  
–  Colleague	  who	  shared	  data	  
–  Sowware	  developer	  
–  Data	  collector	  
–  Instrument	  builder	  
–  Data	  curator	  
–  Data	  manager	  
–  Data	  scien9st	  
–  Field	  site	  staff	  
–  Data	  calibra9on	  	  
–  Data	  analysis,	  visualiza9on	  
–  Funding	  source	  
–  Data	  repository	  
–  Lab	  director	  
–  Principal	  inves9gator	  
–  University	  research	  office	  
–  Research	  subjects	  
–  Research	  workers,	  e.g.,	  ci9zen	  science…	   36	  

For	  A*ribuQon	  -‐-‐	  Developing	  Data	  A*ribuQon	  and	  
CitaQon	  PracQces	  and	  Standards:	  Summary	  of	  an	  
InternaQonal	  Workshop.	  Washington,	  D.C.:	  The	  
Na9onal	  Academies	  Press.	  2012	  



Discovery	  and	  Interpreta9on	  
•  Iden9fy	  the	  form	  and	  content	  
•  Open	  
•  Interpret	  
•  Evaluate	  
•  Compute	  upon	  
•  Reuse	  
•  Combine	  
•  Describe	  
•  Annotate…	   37	  

Photo	  by	  @kissane;	  presenta9on	  by	  Jason	  Sco*	  (@tex{iles)	  



Interpreta9on	  and	  replica9on	  

•  Datasets	  
•  Methods	  

– Collec9on	  
– Cleaning	  
– Analysis	  
– Codebook	  

•  Publica9ons	  
•  Sowware	  and	  code	  
•  Instrumenta9on	  

h*p://peacetour.org/sites/default/files/code4peace-‐logo2-‐v3-‐color-‐sm.jpg	   38	  



Intellectual	  property	  

•  What	  can	  I	  do	  with	  this	  object?	  
•  What	  rights	  are	  associated?	  

– Reuse	  
– Reproduce	  
– A*ribute	  

•  Who	  owns	  the	  rights?	  
•  How	  open	  are	  data?	  

– Open	  data	  
– Open	  bibliography	  

39	  h*p://pzwart.wdka.hro.nl/mdr/research/lliang/mdr/mdr_images/opencontent.jpg/	  



Persistence	  and	  Iden9ty	  
•  Persistence	  

–  Perishable	  
–  Long-‐lived	  
–  Permanent	  

•  Iden9ty	  	  
–  Iden9fiers	  

•  DOI,	  Handles	  	  
•  URI,	  PURL…	  

–  Naming	  and	  namespaces	  
•  Authors/creators:	  ORCID,	  VIAF…	  
•  Generic/specific:	  registry	  number…	  

–  Descrip9on	  
•  Self-‐describing	  	  
•  Metadata	  augmenta9on	  	  

http://web-interview-questions.blogspot.com/
2010_06_21_archive.html	   40	  



Some	  ways	  to	  release	  data	  
•  Centralized	  data	  produc9on	  

–  Top	  down	  investments	  in	  data	  
–  Common	  data	  archive	  

•  Decentralized	  data	  produc9on	  
–  Bo*om	  up	  investments	  in	  data	  
–  Pool	  domain	  resources	  later	  

•  Domain-‐independent	  aggregators 	  	  
–  University	  repositories	  
–  Dataverse,	  Figshare,	  Slideshare,	  …	  

•  Post	  on	  lab	  /	  personal	  websites	  
•  Share	  privately	  upon	  request	  

41	  



h*ps://github.com/
okulbilisim/awesome-‐
datascience	  

42	  



h*p://www.librarygirl.net/2013/08/pu|ng-‐your-‐best-‐foot-‐forward-‐tl.html	  

Data	  Cura9on	  and	  Stewardship	  

•  Services	  and	  tools	  
•  Data	  management	  planning	  
•  Selec9on	  and	  appraisal	  
•  Metadata,	  provenance	  
•  Migra9on	  
•  Economics	  
•  Infrastructure	  

43	  



•  Reuse	  by	  inves9gator	  
•  Reuse	  by	  collaborators	  
•  Reuse	  by	  colleagues	  
•  Reuse	  by	  unaffiliated	  others	  
•  Reuse	  at	  later	  9mes	  

– Months	  
–  Years	  
– Decades	  
–  Centuries	  

Reuse	  across	  place	  and	  9me	  

44	  Image	  from	  Soumitri	  Varadarajan	  blog.	  Iceberg	  image	  ©	  Ralph	  A.	  Clevenger.	  Flickr	  photo	  



Scholars’	  concerns	  about	  data	  
•  Research	  data	  

–  Funding	  agency	  requirements	  for	  open	  data	  
– University	  policies	  for	  data	  ownership	  
–  Resources	  and	  exper9se	  in	  data-‐intensive	  methods	  
–  Resources	  for	  cura9on	  and	  stewardship	  
– Open	  records	  laws	  

•  Publica9on	  data	  
–  Library	  management	  
– Academic	  personnel	  records	  
–  Evalua9on	  and	  credit	  
–  Public-‐private	  partnerships	  

45	  



h*p://evc.ucla.edu/reports/DGTF-‐report.pdf	  

•  How	  should	  UCLA	  collect,	  
organize,	  and	  use	  research	  
analy9cs	  about	  our	  
community?	  

•  Who	  should	  have	  access	  to	  
these	  data?	  
– Within	  UCLA?	  
–  In	  partnership	  with	  public	  and	  
private	  en99es?	  

•  What	  are	  the	  governance	  
principles?	  

•  What	  are	  the	  governance	  
processes?	  

46	  



Big	  Data,	  Li*le	  Data,	  No	  Data:	  
Scholarship	  in	  the	  Networked	  World	  

•  Part	  I:	  Data	  and	  Scholarship	  	  
–  Ch	  1:	  Provoca9ons	  	  
–  Ch	  2:	  What	  Are	  Data?	  	  
–  Ch	  3:	  Data	  Scholarship	  	  
–  Ch	  4:	  Data	  Diversity	  

•  Part	  II:	  Case	  Studies	  in	  Data	  Scholarship	  
–  Ch	  5:	  Data	  Scholarship	  in	  the	  Sciences	  	  
–  Ch	  6:	  Data	  Scholarship	  in	  the	  Social	  Sciences	  	  
–  Ch	  7:	  Data	  Scholarship	  in	  the	  Humani9es	  	  

•  Part	  III:	  Data	  Policy	  and	  Prac9ce	  	  	  
–  Ch	  8:	  Releasing,	  Sharing,	  and	  Reusing	  Data	  	  
–  Ch	  9:	  Credit,	  A*ribu9on,	  and	  Discovery	  	  
–  Ch	  10:	  What	  to	  Keep	  and	  Why	  

47	  



h*p://knowledgeinfrastructures.org	   48	  

Sustaining	  
Access	  to	  
Scholarship	  
	  
depends	  upon	  
building	  be*er	  	  
	  
Knowledge	  
Infrastructures	  
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